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(57)[Abfiiraci] 

[Problem] Blend ofdye where clrcm cal siruciurc di iTcrs conpl 
cicJy, in ihc uni icm% ai san-e lime, colored resin nhich is 
contwncd to high concentraiiondispcrses, is supaior in 
durabil iiy, ai same lime, adniinisicringihe hi gh lenperaiure 
ircainx:nu oil ens colored rcsin eniulsion which can produce film 
which does noipcel oIT. 

[Means of Soluiion] Colored resin cnxili^m which dcsignaicsi 
hai ii is acquired moncmcr conposiiion and solvcni dyeand 
orgsanosilicon monoma' which possesses polyntTizabIc gmip, 
by cnxilsimpolyn-crizaiion doing underexisiingorreaciiv\> 
cmulsilicr which posse55?es polynrrizaiioniniiiaior, and the 
polynxrizable group as Icaiure. 



[aain<s)] 

[Qaiml] Colorcd resin avulsion which designates ihaiii is ac 
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Htl] 

H 

CH2=C-C-N-CH2-OR^ 
II 

o 



(I) 



quircd nTmnxr coTrpofiilion and solvx^iu dycand organosilicon 
irDnoTcr wirichpofifcsficf? polynirizablc groi^a, by mulsim 
polyrrcriicauon doirig undcrcxisiing ofrcaciivc cnulsi licr which 
pojscsscs polytTCrizaiioi intiiaior , and ih> polynxTizablc 
group as Ibaiuro. 

[Oaim2] As ionrDnomcr conpofiiiion, hclow-nrmiaicd Gen 
C!ralFomTida(I): 

[Chcnical Formula 1] 



Colored resin cntil si on whichissiaicd jnOaiml which dcsigna 
ICS ll^l il issm-cihing \\hich 70 \M% ccniains mononia' which 
isdi<pla>cd v\iihthc (In Fomiila, Ri displays hydrogen atom 
or nxahyl group, R2 displays ihccarbonnun-bo- 3 lo 6 alkyl 
group. ) ai least as leaiun^. 



[Qairn 3] As Icr sol vcni dye, sol ubi li ly for organi e sol vxni of 
2(>°Cis I wi%orm>rc,ilt sdubiliiy !br\Naicror2()°Cis 1 
Hi%or less, ai sanr iTme,lho colored resin enulsion which is 
Slated in Qaim \ or 2 which dcsigiaies thai soliibiliiylbr water 
of 1 (X) °C is 1 0 wt% cjf less as leaiurc. 



-&it (II) 

[it 2] 



[aaTm4] As for sot \cm dye, anionic dye and belov\'-nxmtione 
d Gencrai Fomula (II): 

[Chaiical Fomula 2] 



H R* 
CH2=C-C-N-{CH2)3-N+-R^ X' 

o h 



(II) 



1^. ADy>IS?^^SL. R< . R«i . Rfi 

-& * t £&J3i:S"fr § C ^ J: tj W b ti ^ 



Gaii on mononrr being displayed with (In Fcmiila, R3 displa 
ys l^droggnaioniorn-ahyl group, R4 , R5 andthe R6 , 
becoming independent respectively, display carbon nunixn* 1 to 
8 alkyi group, ihe aralkyi group or cyc^oalkyl gr(xip, total of 
carbm nunibcr which is incl uded in thegroi^ where X displays 
halogen atorn is displayed wilh R4 ,ihc Rs and R6 is 8 or 
TiTorc. ) colored resin cniJsion which is stated inih^Oaini 1,2 
or 3 which designates tlai ii is a salt which is acquired byrcaciiiig 
as feature. 



[OaimS] As for solvcni dye, colored resin cnulsion whidiiss 
taied in Oaim 1, 2 cr 3 whichdesignatcs thai it is a ni>ial 
conplex ol' azo type dye as feature. 
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[000 11 



[0 0 0 2] «feW5^^5JSTOT;!i<^"ftLfcx-7ju 
mm^. M%^. KiSSJU. {W7Kt4. KflMtt^ 



[0 0 0 3] '^**^b^bi^Tl^^Sfe»?^[^^0al3 



[OainiG] As lb-pDlynitTiiiaii(»iiTTiiiaior, ciihcr ol aainifi 1 ih 
rough 5 w^iich designates ihai ii is a oil-a>Iublc azo conpound as 
Icaiurc colored resin enulsicn which is stated in ate claim . 

[Qaim 7] Fromcolcred resin cinilsion which is siaicd in any o 
nc claim ol Claim 1 lo 6 colored microparticJc which designates 
thai ii is acquired as Icaiure. 

[Qaini 8) Transparent color lilm whidi designates that it is lb 
mrd colored resin emilsiott , thealbrcmcntioncd colcycd rcsin 
emulsion and m xed sol uii on ol^rcsin emulsion whi ch which 
does notincJude dye arc stated in any one claim ol Qaim 1 to 6, 
nixed solution ofthe or arorcmemioncd colored resin 
cmdsion and rcsin aqueous solution by casting doing onthc 
siibaraie as reaiurc. 

[Oaim 9] Transparaii color cured film which designates that i 
t is Ibmtxl by adninisiering iheheai ireatnrm to transparent 
color membrane wWch is stated in Gaim8 as Ibaturc. 

[Description ofthe Invoitim] 
[0001] 

[Technological Field orinveniic^] As lor this inveniion, includi 
ngdyeof high concentration, at same tin\>,itrcgards colored 
micropaniclc, transparcni color film and u*aasparcnt coles* 
cured film which are acquired fronthc colored resin en^tlsion 
and said colored resin caiiilsion which are superior in dural^lity. 

[0002] Ti is necessary for eniil si cn which colored nicrqianiclc 
and colored microparticledispcrse,ihe ink for various writing 
tod, ink la-printirig,iobeuscdby ihcihkjetnxo'dingink, 
paint and color filler or other application, lo maintain fasiness 
as fonhe printed nmier etc which is acquired over long period. 
Because ofthis, as fcr colored microparticlc, ihose where 
optical property and durability (Such a? heal resistance, light 
resistance, solvent resistance , water rcsistancc and peel 
resistance) which coniain dye or other colorant in high 
concentration arc hi^ an: needed. 

[(XX)3] Fmm until recently, polymer fire particle is jroduccd as 
onekind of colored mjeroparticle or other manulaciuring 
mcihodwhich is inlorod, for example vittyl chloride alon> , 
or vinyl chloride and enxjlsionpolynxrization olihc 
copolynrrizablenvmomer and vinyl chloride, making use of 
or suspensionpolynrnzaiion,ihenieihod which produces 
colored nicropanicic by dyeir^makirg use of dye andthe dye 
support is known in ihis. But, with this kind of method, as for 
producing colored mcropanicle where ihcq^iical property and 
durability which coniain d>c in high concenu'ation archi^ 
itwasdilliculL 
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[0 0 0 6] gIZ. »lC^f4!^^r>&5ifl?14?(l<I^lil5^ 



[00 0 71 «fe«Ul^i!tJ^ttA<S***X>5« - 



[(X)(>4] In addiiion, in Japan &;anTncd P&icni Publicaiion Sho 
52 - 29336 disclosure , occasion where one, iwo or nxire kinds 
orunsaiuraicdn'Dnon'cn^^tich includes buioxynieihyl 
acryl arri de eic and copol ynrrizaii on wiih one, iwt> or more 
kinds ofihe unsaturated niononrr w^iich includes vinyl chloride 
and siyrene eicarc done, in ihcabove-nmiiorcd unsaiuraicd 
mononncr dye after nvliing cr dispersing, iicopolynrrizcs 
above-nmiioTi^d unf?aiuraiedmononrr, nnhod >\'hich 
produces ihecolored mcrcpariicle wto-e inside colors wiih dye 
is disclosed. 

[(XX)5| But, colored nicropaniclc which is acquired wiih this rrc 
ihod dye was noisanalittng whi ch i s included in saiis factory 
higji conccniraiion and unilom% in addiiicn,was noi sonieihirg 
which possesses saiisfaciory optical propeny anddurabiliiy. 
In addition, \\iih dye of one kind, it is di iliculi regardingihe irik 
and coloration crmlsion, to actualize spectruni of the I primary 
color, t(»tt has done usually, by mxing dye ollhc several 
types. In this case, ihcre is a yell ow dye ofbl ue coaiposi ti cn 
and azo n'ml complex type whichnix with cyan dye of for 
cxamplcphihaloeyaninc type and cobalt color dye of 
anthnaquinone lypeas types of dye, and a green color 
conpositton etc which mi.xcs with cyan d>cori^thalocyanirc 
type, but as understood from these exanples, these material 
arethe blend of dye where chenical structure di Hers conplaely. 
Tho-eibre, when it tries lo manufacture enulsion wirich includes 
th:sedye blend, mononxT conposition which is used there nust 
be good solvent which mdus the all consti lution dye in tmifomx 
In addition, wtat there is a considerable diilcn^nce in 
sol libilitydepmding upon dye, as for coating which was formxl 
front iheblcnd, optical u-ansni tiancc decreases because of 
iirbidiiy,becauseihercaTctinieswhcn spcciruni slips, selection 
of nxnoncr was not easy. 

[0(X)6] FurthcrmDrc, soliibiliiy sinply for dye it can seek faei th 
atihe solubility is higjnnot only calling sanr extent. Nbnt>ly„ it 
becomes lirst condition even wi ih mixtun: ol' dye whcrcihe 
chanical struciun: dilTcrs conpleieJy to select n-ononxs* 
conposition which it can nxli inthe high concentration in 
unifom*^ but with Japan Examined Patent Ptblication Sho 52 - 
29336 disclostre those consideraiton it i<not released. 

[0007] In addition, durability is required U) dyc. Generally, dy 
e is inferior to durability in conparison with the pigment, but it 
is assurrcd that durat»lity inproves quite, depending upcnthe 
rcsinmatcrial which is cofvercd. tnllticnce of monomer 
structure is largest to inprovcnmt of durability,also 
crosslinking is elTective m^aas, but like below it has 
possesscdthejToblcm. Nan\dy,eniilsion whiclicopolyntjrizcs 
poly functional mDnonu' has crossl inked structure, butwhen 
crosslinking agsit concentration is nBde high, dispersion of dyc 
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bcconics ihomablc, fiinhcrmDrc, film l(mingprq)criy 
dccrc£wcs; llcxiblc lilmbcconrs difliculuoobiain wiih smcx)th. 



[0 0 0 8] ^fz. ^^E^CO^fetaSlx^^Uvxg^fi, ^ 



[0009] 



[0 0 10] 

^Tx^iiitm^^-^^ztizx^jnh^tihzk^^mt 



[0008] In additicn, as for cc»i\mi(^l colored rcjsin cnulsion, 
especially, adhesion sirci^ when ii appliesio glass or oiher 
inorgaiicmaicrial andrheial cic wasnoL saiislaciory. In 
addiiion, wtai bake-on paitting or oikr high lenpcmurc 
ircaimeni is adninisured, it had possessed ihq>roblcniLhai 
fihnconiTaas, because also micmal sircss ircrca^cs, ih: 
ixconrs easy lo peel olT. This way, nhcn iroducing li lni which 
is superior in durabiliiy inpasL, ai same linx?, adninisicrirg high 
icnpcraiurcircaimcni, docs noi peel oir,ihc saiislaciory as 
for cdcrcd rain aiulsion wlichii is saiisficd laci \hai ii isnoi 
xquircd was present siaie. 

[Om] 

[Problems lo be Solved by the Invmtim] You consider ihis inv 
cnvion, on description abo^iJ, blend of dycwherc chenical 
siruciurc di llcrs conplaely, in uni {am\ at same iimD,you 
dcsignaic \bai it oilers colonxl nicroparticle , transparent 
color film and tranfiparcnt color cured filni whicharo acquired 
making use ofcolorcdrcsineniilsi on, and said colon^d n>sin 
anulsion whichcan produce film where colored resin which is 
corrbincd lo high conccntrationdifpcrses, is supcricr in 
durability, at same time, admrnisteringihc high tenperaturc 
ircaimaiu do«! not peel olTas ot^ectivij. 

[0010] 

[Means u> Sc*vc the Problems] This invention is colored resin e 
nulsicn which designates ihat it is acquired monomirr 
conpositionandsolvmdyeand (rganosiliconnTononiT which 
pos!?esscs polymcrizablc group, by crrulsionpolymtaization 
doing under existing ofreaciivc oiulsi fier which possesses 
polymaiyaticn initiator , and pol>nx3izable group as leaiurc. 
Below , this invention is detailed. 



[00 11] *^PJ(DSfelSiixv;iv3>|cfci>T^ 
[00 121 



[lb 3] 

H 

CH2=C-C-N-CH2-OR^ 
O 



0) 



[0011] Asmnncmcrconposition which is used in colored resin 
cmJsion ofihis invmtim especially not lobe liniied, lor 
cxanplcbelow^-mentioncd General Formula ([); 

[0012] 

[Chemical Formula 3] 



[0 0 13] -es^f ti^fgniB^ii©«as*rr^*M»: 



[0013] Soyoucanlisinxxionicrconpo6itioneicwhidi70wi% 
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[0 0 14] ±fgs^i±*s(* CO <?:)^#gfi^7oa 



[0 0 15] ±IBtetJ>S^1i^3«;ttX(^, ±iBl^ 
eiKcStiT ^ c i /i^ b . ^' U V V > ^ 'J u- h 



[0 0 16] ±iBtec;)i^t4^Mt^c7)g2^Mii, 



cofniainsnTOOTTcr (Below ,cvcn polynxTizablcTrDriomcr(r) 
you Gal1)v\tehpos?»2WCS side chain of Ot^^ condensation 
properly s^'hich is di^jplaycd aileasL In abovc^nmiioned 
polyn-crizablent)nonrr(f), Ri displays hydrogen aiom or 
meihyl group. Tliercrcrc,abovt>-nicniioricdpoIyrncri^ 
nT>nmrr0)is acrylanidederivaiiv^^ cr meihacrylamide 
derivaiivT>. R2 displays carbon nunixn' 3 lo 6 alkyl group. As 
R2 ,youcanlisi for cxanplcn- propyl group, i-iropyl 
group , n-buiyl group , i - butyl group and l-butyl group etc. 

[(X)l 4] Conicnt ofabovc-nmioncd polymerizablc nt)noni2r ( 
I) undo- 70 v\dght%, because ihcrcarc times when it becomes 
dilUcultiomeli dycinhighconccnu-ation,abovT>nt3iticfficd 
range is desirable. Abovc-nxntionedniononrr cmposiiion 
may be sonr thing which consi5Ls ofihcabovtynrTUioncd 
polymerizablc monomer (I) alone and, itispossible to bea 
blend ofotherpolymcrizablcmonomcr. 

[(X)15] Asabovc-nrationcd other polymerizablc mononxr, wit 
h abovxs-nmioned polymerizablc monon'cr (I) 
andcopolyrrmzable ones, at same line, those which can nieli 
solvent dye arcdcsirable, possess polymerizablc urKaiuraicd bond 
of ! in forexanpleglycidyln'cihacrylaic, meth>1 
n-cihacrylaie , the eihyl nieihacrylaic , butyl n-cthacrylate, 2 - 
hydroxyeihyl nnhacrylaic , slyrcne and meihacrylamide or 
oihcr 1 molecule polymerizablc mononrr : You can list 
eihylcneglycol dinrihacrylaie , polyethyloie glycol 
dim>ihacrylaie , trimethylolpropaneuiacrylaic, 
peniacryihriiol teira aery late , allyl nnh^ylaie ,ihe vinyl 
meLhacr>'laie, gl>'ca'ol dimcihaa-ylaie, di vinyl benzene and 
polyn-criyablc monomer cic w'hich possesses t>cpo1ymjri:^blc 
uasaiuratcd hcsnd ofZ or more in iriallyl isocyanuraie or oihcr 
I nt>lecule. /\nt>ng ih^, Irom Tact that it is superior in 
solubility vis-a-\isLhes6lvm(^ of b-oadrai^, ^ycidyl 
meihacrylaieisntre desirable. These other polynrrizablc 
nt>nomcr may be used with alone and, 2 kinds or more it 
ispofisiblcto be jointly used. 

[(X)16] As lor eonpounded amount ol abovc-nxntioncd other 
polymerizablc n-monxr, 30 wi% or less ofioial mononia* 
conposition ones is desiiBblc, but when it is apolynia-izable 
nmoffrcr who^ ihcabovc-mcntiorcd other polyniaizablc 
nionmrrhaspol>mcrizable unsaturated bold of 1 inl 
nt>lecule,ihe 1 0 wi% or less is nrre desirable, 5 wi% cr less 
furihermorc is desirable. In addition, when it is a polymerizablc 
nt)nonrr whtre abov^menticned other polynxrizable 
monomerhas polyncrizable unsaturated borid of 2 or more in I 
nt>leculc. 0.1 iolOwcight%ismorcdcsirablo,the03 to5 
wcighi% lunhermnre is desirable. p6lyni?rizablenTmon\T 
whichpossessi^ polynrrizabic unsaturated bend or2 cr more in 
th>abovo-rrcniioncd 1 molecule be able to accelerate, 
cxcc<5?ively not he ableto expect eiTcci which locks dye inside 
cmulsionpanicle,undenheO,l Hcight'^^x, polynxrizationrate. 
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[0 0 17] *»0^O)S5fefSBix-7ii.i;3>l::fcl>T« 

[0 0 18] ±fBLfc«ttt^ft-t*ai§14§fe5l4<7)Sf*i5i 

S3, ^^T-y^^XS^ra^di: s o I V e n t b 

Iue44s 45. 59v 104;solvenl r 
ed24, 68^ 89, 124:Bolvent yo 
Mow13. 14, 33, 79, 93;val bl 

ueK6;val yellow 6^A^^lf btl^. 

[0 0 19] ±t^±'^:t>^mm»tLXit. ±SBT- 
ZtA^e. TfB~«xC ( I r ) : 



[0020] 

[1b4] 

H 

CH2=C-C-N-(CH2)5-N^-R^ X' (II) 
O r8 

[002 1] RMjc, 7Km)g^XI^;'f^;ua^ 

6 -CS^tL§SU'&^ti^K^i0l0^Ht6<8Jy±-0fc^ 



[0 0 2 2] (I J) -CS$4x*:^^:r>1^ 

';;UK73 Kg2^«:T?^^. R-* . R'- . 



wtot ii exceeds 1 0 v\cighi%, sd ubi li ly ofdyc i idca*ca.sc?s not 
only, cx^icsion of cnulsion panicle asid prccipiiaiim cic of ihc 
dye are likely U) happea 

[001 7] As solvent dye w^iich is used in colored resin arulslon of 
ihis invcmion especially ii isnoi Ihnilcd. sdiibiliiy for organic 
sol vail of 20 °C is 1 wi.% or nt>re, sdul^liiy fcr ihcwaicr of 
20 °C is 1 \\i%or less, at sani> linr, iho«e wtec ihcsolubiliiy 
lor water olM 00 °C i s 1 0 wt% (t I ess are desirable. As above- 
ntmiioncd organic sol vent especial ly it is not limited, can 
listthe forcxanplehydrocarbcn, halogpnaicd hydrocarbon, 
ketone, csicr, alcohol and amidceic. 

[(X)l 8] As enibodimcnt of solvoit dye which possesses characic 
ristic which youinscribcd, fiirihemt)re: salt of azonrial 
conplex dye , anionic dye and thecation nt)nc»rcr, salt of 
anionic dye and cauon dye such as for exanpleazo type dye, 
anthraquinone type d>c , phlhalocyaninc type c^^^ and 
triptoiylnrthancdye; , when you refer U) color index nun-bcr, 
so1ventbluc44 and ihe4 5, 5 9, 1 04: solvmt n>d24, 68 and 8 9, 
I 24: solvent yellov\'l3, 14, the33, 79 and 93: you can list vat 
bluel and6:thcvat yellow6eic. /\mt)rgtksse,saltof azo 
nieial conplex dye and anionic dye and cation monctrer 
is±sirabla 

[(X)l 9] As above-nxntioned cation monomer, it reacts with abo 
ve^meniioncd anianic dycand i f it is somcihing which fomt? sail, 
cspxially it isnotlimitcd. From fact that conpatibility of 
above-mentioned polynxrizablenroionia'Q ishigh, thetelow- 
mmtioncd General Fomiila (11): 

[0020] 

[Chtaiical Fomiula4] 



[(X)21]Cationn'Dnomarwhichisdisplaycdwith(ln Fomula, 
R3 displays hydrogen atom or methyl group, R4 , R5 
andthe R6 ,bccaiTingindepmdentre<pcctively, display 
carbon number 1 to 8 alkyi group , th> arall<.yl group or 
cycloalkyl group, total ofcarbcn nunto* which is included in 
thegpDup where X displays halogen aiorn, is dijplayed with R4 , 
the R5 and R6 is 8 or more. ) is desirable. 

[0022] R3 displays hydrogen aiom or mrihyl group in cation 
monomer which is disyJayed wiih ihcabovc-nmtioncd General 
Fomiila (II). Therefore, above-mentioned monomer 
conposiiion is acrylan^dederivativt> ormxhacrylanide 
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dorivmivt}. R4 , R5 and R6 , becoming irdqxmdcni 
rcspccii\\^ly,di5play carbon mjnix>T 1 io8 alkyi group, aralkyl 
group orcycloalkyi group. As R4 , Rs and R6 , you can 
I isi Ibr cxanpl c n-cihyl group , ihc cihyl group , n - propyl 
group , i - propyl group , bcrtcy! groip and cyclchcxyl group 
ac. 



[0 0 2 3] ±fER^ . R5 , RG -Ca^tL^aSfC^^ 



10 0 2 4] ±iaR^ . r5 , r6 T'SS 

>ttlft3p4 ^ (?) SISIZ J; y » * ffi tt * -y- S C t A^-^ 
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[0 028] 



[(X)23] Abovx>-n-oiiioncd R4 , loial of carbon nunixn* wiiich is 
in:ludcd inih: group \\^ch is dijplajcd v\iih R5 and R6 is 
ih>8 or more, you can lisi for cxanplc ni>ihyl group , nicihyl 
group and benzyl group , ahyl group , ihc ahyl group and 
benzyl group cic as ihcsc c^xtibinauons. 

[(X)24] Abov^nioiiioncd R4 , loial ofcarbcn nunibcr uiiich is 
inrludcdtnih^ group which is displayed wiih Rs and R6 under 
iVcH, hydrophiliciiy is strong, because ii is di ITiculi lo lbmi 
hydrq^hobic sal iwi ih reaciion wi ih above-nmii oncd ani oni e 
dye is not desirable, M lor caiionniononxT which is displayed 
wiih abovo-nrmioncd General Fomxila (ir),ihe hydroph>t»ciiy 
is siroi^ rcJaiivdy, canjrccipiiaie salt due lo ihen^aciion with 
abovx>mcniioned anionic dye. 

[(X)25] Funhermnre, locking abovc-nmiioned solvent d>c inp 
dynrr which isfonTcd by copolynrrizing with caiiai 
nT>noni>r and abov\>n-tniioned ntmonrr conposiiionwhich 
are di?played with abovc-niaiiiortd General Fcmiila (II), you 
can comrolihe libcraiion orabovo-nientioncd solvent dye. As 
for conpounded anr>unt ofabovx^-nmiioncd solvent dye, I lo 
5 0 parts by weight is dcsirablevis-a-vis above-mentioned 
mononxr conpofsition t (X) parts by weight, 5 to 30 pans by 
weight isnwe desirable. When above^nxnticned conpounded 
amount, exceeds 50 pans by weigfit, concentration oi^heabove- 
nrntioncd dye conpositimbcconingtoo high, na only 
becoming diirieultto add, at tini> of polyn-crization there arc 
tinrs whenihe dye separates. 

[(X)26] When above-nmioned anionic dye and cation monom 
er salt which isaequired by n?aciing it uses, as solvent dye it is 
nt>re desirable as ikrabove-nmioncd monomer coiposition 
whi eh niel is above-nmioned sol vert dye, lo usethe monomer 
conposition which above-m3Uionedpdyrrmzablcnt)nDn'i3' 
(l)90wd^i%ornt>Te is contained. 

[(X)27] As organo5nlic(mnt)nonTcr which possesses polyniaizab 
le group which is used in coloted rcstn cntdsion olihe this 
invention especially it is not liniicd, it can list ntmonir 
etcwhi ch i s di spl aycd wi ih for example bclow-mcmioncd 
general formula (Jll) etc. 

[(XX>8] 
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I. (Ill) 
(B')n.4 

to 0 2 91 R7 fil-Stt^SUL^ R« \tm [(X)29](ln Foimila, R? d!sp1a>«p6lynvTizablcgroi^ Rh cfi 

-^ttSiU^OSSSL* nli^ 1 XJi2*S'4":. ) splays ihcgroupoihcrihanpdynvrizablcgmi^,^ 

or 2. ) 



[003 1] :^^moy^^^m:L'7 )li> g >li. ±um 



/\s abovo-nmii oncd pel ynrrizabl c group, you can I isi for cxa 
npic vinyl group and allyl groupac. As group oihcr ihan 
abovo-Tiicniicfficd pdymcrizablc group , you can list ihc lor 
cxanpic alkoxy group , phcnoxy group and am'no group a* 
cxhcr hydrolyzabic group : alkyl group oc. /\nT)ng ihcsc, 
ihDsc which hydrdyzablc group ai least 1 kind arc included 
aredcsirable as groip oihcr than abo\t>-mcniioncd 
polynvrizabi e group . Because as lor reason, adh^ vcness of 
colored resin cntilsion and ih:glass or oihcr inorganic maicrial 
w^ichare acquircdinprovtsj. You can list Ibrcxanple 
irinnhoxy vinyl silanc and iricLhoxy vinyl silanccic as 
cnibodinxTii olorg^riosiliconnitMnicrvv'hichposfxissos^^^ 
kind ofpolynrrizablc group. 

[(X)3()] As Ibr conpounded anr>uni oforgamsil icon monomer 
\\iiichpossessesabovc-nmtoncdpolynrrizablc group, 0.1 lo 
1 0 pans by Hcigji is desirable vis-a-vis abovT>nmii raied 
monomer conposiiion I (X) parts by wcighi. conpounded 
amount ofcrganosil icon monomer which possesses above- 
nvniionedpolynxrizablc group,under 0. 1 pans by weight, are 
times when additicei ellcct is weak, vvhen it exceeds ihel 0 parts 
by wdghU are tinrs wtoi solubility tont)nmier conposition 
of solvent dye decreases. When colwcd resin cntilsion ol' this 
invention applyir^ to substrate which consists olihe glass and 
ceramic cr oihcr inorganic material by using organosilicon 
mononrr which possesses thaskindofpolynixizable group, 
adhesion strength ol'coated lilm it can inprovc largely. 

[(X)3 1] Colored resin eniilsicn oi'ihis invention is acquired abov 
c-mcnti oncd monomer conposition and iheabovx>n'cntioned 
solvent dye and org^nosilicm monomer wWch posscsfscs 
iTrabovxvn-enuorKd polymcrizable group, by cny sion 
polyrrcrizaiion doing under exi sting ofrcacti ve emuisi 1 1 er 
(BeJow , even polynrrizable cniilsiliCT you call) which 
possesses polyma-izationinitiaKX', and polynirizablc group. 



[0 0 3 21 ±iEm^i84fe««tLriiiSrc[B^^;a^, 



[(X>32] As above-n\Mttioncd polymerization initiaior cfpedaHy 
ii is7K>t limited, it can lisiihc for example oil-solubic or water 
soluble oi^nic azo ccnpound , paassiumper^ul late , 
amntni umpersul late or other inorganic peroxj de , organic 
peroxide , tltabove-n-Dntioned inoi^nic peroxide and redox 
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conposiiim cic w^ich coirbmos ail inc sail or oihcr rcducianl. 
/ViTong ihc.sc, crganic azo conpound is desirable, 
dcconposi lion icnpcraiurc oi^nic azo conpound ol*40 lo 80 
°Osntrc desirable \%iih half-li lb 10 hours. 

[0C33] As abovc-nmioird w-aicr soluble organic azo conpoun 
d, ihere arc wiih those of caii on andihose of anionic. /\nt)ng 
Lh:si>, ii U5CS which organic azo conpound, especially iv is noi 
liniicd andcorrc^xxiding to reactive crrdsi lier which possesses 
polymcrizablc group which ii mentionslaier, it 5^iould have used 
opiinuniotics. 

[(X)34] Asabove-Trcmioned .solvcni dye, whenm^l complex 
ofabovxynieniionedazo dye, and^cr , abovc^mi3iiioned anionic 
dye and caiicn nianomx saliwhich is acquired by reading is iscd, 
ills desirable to use ihiorganic azo conpound of oil-sdublc, as 
polyrrcrizaiion iniiiaior. 

[0()35] As abovxvmeniioncd polynrdzable aruisi Iter, cspeciall 
yii is not United, for cxanple anionic , the caiion,canlisL 
or nonionicpolynxrizable group content surlacianieic. As 
abovt^-nxTiiioned pdymaizable group, you can list Jbr 
exanpleacryloyi group and mLShacryloyl groupeic. 

[(X)36] /Viiong these, as for polynrrizable group content surla 
ctant of cation di.<pcrsibility isnot strong excessively, as for 
polynxnizablc group conicni surfaciam of tionionicbccaifie 
tlrre is a tendeiry where particle diameter ofcolored resin in 
colored resin enulsionwhich i s acquired beconx:s large, 
polynrrizable group comcni surfactant of anionicis desirable. 

[(X)37] As polynxTizable group conienisurraciamorabovome 
niimcd anionic, you can list for exanple sulfonic acid (salt) 
lype, carboxylic acid (sail) lype and phosphate esio- (S2)cu;. 
Concretely, suUiricacid ester salt of polyoxyeihylcne allyl 
glycidy] nonyl j^enyl ether ( Asahi Denl^a Kogyo KFC (DB 69- 
057-1 187) suiplicd and /\(fckaRcasoapSE), sulfuric acid esicr 
sail ol* polyox>ciliylcne nonyl propoiyl ether ( Dai-Tchi 
Kogyo Seiyaku Co. Lid. (DB 69-055-7798) supplied and 
/\qualon IB), yoican list new I'reon tear (Dai-lchi Kogyo 
Sdyaku Co. Ud. (DB 69-055-7798) supplied) etc. Mrmg 
ik?se, because phosphate ester which poj??csses polynrrizable 
unsaturated bond, ii is lockcdio enulsion panicle, it is desirable 
from laci lhal it possesses ihebcnclU that docs noi give adverse 
ellcci to propeny of coaling. 

[(X)38] When polyn-erizable group content sur facial of above 
-nrntioned anionic is used, iiis desirable to use anionic oiganic 
azo conpound, fronipoim wto-c inicraciion of ihc said 
surfactant is liiile, as abovT>nicniioncd polymcrizaiion iniiiaicr. 

[(X)39] you can cojiiml lathering of cd orcd resin emulsion whi 
ch is acquired byustng this kind of polynrrizable cmJsi licr. 
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llirihcmt^rc, adhL^vcno5R of subsiraic caninprovc. enulsi licr 
whi ch decs noi posyc<« oihcr pol yrrcrizable group (Bel o\v , 
urpolymaizablccniilsincr you call) with ii ispo<3siblc lojoinily 
u<c abovi>nTOiioncdpolyn\3*izablc oiiilsi ibr. 

[(XMO] As abovo-nmioncd urpol>TixTizablc cnuilsilkT especial 
ly ilisnoilimiicd,canli<?LLhc lor exanpio anionic , cation 
andsurraaamcicofnonioraG. Among ihcsc, as ibr caiionic 
fjurlaciani di5!pa*<nbiliiy noi lo be strong because aslbr nonionic 
siriaciani there is a tcnden<^ where panicle dian-cter of 
ennision which i.sacquircd becomes large, anionic surlaciant is 
de<jirablc. When anionic surlaciant is used as abov\>nmtioned 
unpolynrrizableenulsirier, ii is desirabletoasc anionicoi^ic 
azoconpound from fact that interaction of above- 
mentioncdunpolyn-erizablc cnnlsi Iter is little as above- 
nmioncdpolyrrmzation initiator. 

[(X)41] As above-mentioned ardonicsurraciani, you can list lor 
exanple alkyi sodiumsuHate , alkyl antmnium sulfate or 
other alkyl sullbratc , the sodium alkyl sul fomte and alkyl 
amnTJnjumsuUcfftate or ahcr alkyl sulfonate etc. 

[(X)42] As method \\'hich produces colored rcsin emulsion with a 
bovx>-nmioncd enulsi on polymerization especially i i is lirriicd, 
As ibr reaction condition, You use monomer coffiiposiiion , 
solvent dye, crganosi li con monomer , polymerization 
i ni ti ator , and, 1 f i t sets appropri ately accordirg to enulsi fier 
(Only pol>nxTizable enulsi fic3-, blend of or polynrrizable 
cmulsificrandiinp)lyni>ri2ableaiiulsifier) or ahcr types, good, 
for exanple pol>merizabIc mononxT (I) is contained monomer 
conposiiion, enulsi Iicr, and, deicnized water in Ilask to 
insert. While agitatir^ under nitrogen sircan% tcnpcrattjrc rise 
it does tcnpeiature to ihcrcaction tenperature, next can lill 
solution of polymerization initiator inside ilask, ihel to 2hours 
applying dye solution which includes organosi I icon nT>nonrr 
and solvent dye whichpossess polymerizable group it can drip, 
it can produce colored resin enulsion by doing ihecnulsion 
polymerizatim funhcmtrc, with sanr tenperature 3 to 4 
hours after agitating, makinguse of nrthod etc which it cools to 
room tenperature. 

[0043] As for conpounded antxmt of above-maitioncd polym 
crization initiator, 0.1 lo 1 0 pans by wd^t is desirablcvis-a-vis 
above-nmioned nt)non'cr conposiiion 1 (X) paas by weight. 
It is a more preferably anda0.2u)5parLsby weight, 
concentration of abovo-ncntioned enulsi Iicr cjpccially is not 
linited. 05 to 10 weight % is desirable. In addition, 
conpounded amount of abo\c-nmtioncd oiulsi fier especially 
isnoilimitcd. l/5iol/l is desirable with weight ratio of abovtj- 
n-CTiioncd dye conposiiion fonhe abovo-mentioncd emulsifier 
aqueous sd uii on. Above-nmioned reaction tenperature 
especially is not limited, usually, 10 to KM) °C is desirable. It 
is a more preferably and a 40 lo 80 °C. 
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[(XM4] Colored rcsin aiuilsion v\trich n acquires m Lhis way ts so 
nvihing vJhcro o]xical proptTiy and durability wHch fine 
panicle which contains dye in high coTiceniraticridi<;pcr<?cs arc- 
high. Especially, whoi anionic dye and cation niononier 5;alL 
N\hichisaccprcdbyrcaairgisijf?edas soKm dye, because 
above-mentioned cation ntjnonrr isinstallcd in copolynrr, 
abovT>nii3itimcd anionic dye is locked in ihelmc panicle of 
copolymer securely by ionic bond . 

[0045] addition, abovx^n'cnt^oned anionic dye and cation m 
ononxT it docs not meltihe salt which is acquired by reacting in 
nt)Sthydrophobient>nontT . It molls in polymcri:^blc 
nt)nonncr Q) , as polynrrization initiator cctttbtning v\iih 
organic azocmpound oliheoil-soluble polynrrization 
reaction advances due to especially, colored resin cniilsiGn 
vvhichpo6sesscsthcabo\c-nioiiicned characteristic is acquired. 

[{1046] In addition, whcnmeial complex orabovc-nrntioned az 
o dye is used asihe solvent dye, potyntrization reaction 
ady^os from fact that organic azo conpound ofthjoi Insoluble 
isused as polymsrization initiator, colored resin cnulsion 
where optical propcny and durabilitywhichmflcropaniclc whsch 
contains dye in high coicentration disperses arehigh is acquired, 
colored microparticle can be acquired solvent inabovc- 
nmioncdcolorcd njsin emulsion which is acquired alier scatter , 
by washing etc. Also above-nmtioncd colorxjd nicn>panicle 
and is cite ofthis inv-eniion. 

[0047] Fle?dble irartparcnt color filmcanbc formed with tmi lb 
rm which docs not include the crack colored resin emulsion , 
abov^nxntiojied colo'cd rean emulsion and m xed solution ol' 
resm cn\ilsionwhich wVoch does not include dye are acquired by 
th:abovt>-nrnLioncd cnulsion polynrrization , mixed solution 
of or abov^mentioned colored resin enulsionand resin 
aqueous solution by casting doing on substrate. 

[(X)48] M ntethod which casting is done on abovc-rrcntioncd su 
bfitrate, onthe substrate above^nmioned colored rc^jin 
cmtilsion , or abovc-nmionedmixcd solution ifii is a n-ahod 
which castii^ it ispossiUc in unilaTr^cspccially it isnot limited, 
for exanple roll coatingmeihod, spin coating nvihod and 
method cicwhich is used for screen printing cr other 
comcniional jriiting it can list. Also abovt>nmioncd 
transparca cdor film and is one of ihis invTsntion. 

[(X)49] In addition, transparent color curcd filmcanbe fomxxi i 
deally by administering theheat trcaiment to abovT>mentioned 
transparent color n-cntrane. /\bovx>maitioncd transparcnt 
color cured film is U'anspareni continuous film with uni form 
which da\s notinclude crack, becati^e ihere arc rot tinrs when 
it nieltsllrthamorc, vis-a-vis organic solvm, it can utilize in 
coloration of thi various substrate. Also abovo-mcntioticd 
transparent color cured film and is one of this invention. 

P. 1 3 
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[0050] Furthermore, it can apply to partition where top of tra 
nsparent substrate candecide colored resin emulsion of multiple 
kinds which contains dye of colorwhich differs, respectively, it 
can form color filter which is used forthe liquid crystal display 
equipment etc after that by administering thermal processing, 
ideally. In addition, ink for inkjet which microparticle which 
containsthe dye in high concentration making use of colored 
resin emulsion of this invention,dispersed, is superior in optica 
property and durability can be acquired. 

[0051] 

[Working Example(s)] Putting out Working Example below, fui 
thermore you explain this invention indetail, but this invention 
is not something where are limited in only these Working 
Example. 

[0052] Working Example 1 

While sodium dodecyl sulfate 2 parts by weight and new freon 
ear S510 (It possesses Dai-Ichi Kogyo Seiyaku Co. Ltd. (DB 61 
055-7798) supplied and phosphoric acid group 
polymerizability surfactant ) 4 parts by weight , inserting 
deionized water 19 4 parts by weight , and n - butoxy methyl 
aciylamide 10 parts by weight in flask , agitating under nitrogei 
stream, it increasedthe liquid temperature to 50 °C. Next, it 
filled ethanol solution 10 parts by weight which includes V-70 
Wako Pure Chemical Industries Ltd. (DB 69-059-8875) 
supplied and oil-soluble azo type polymerization initiator ) 0.5 
parts by weight inside the flask, immediately, 2 hours it applied 
dye solution which consists ofthe below-mentioned composition 
and dripped, after that, with same temperature 3 hours after 
agitating, itcooled in room temperature, acquired colored resin 
emulsion. When particle diameter of thermosetting colored 
resin was measured after filtering thecolored resin emulsion 
which is acquired, with filter of hole diameter 1 m, making 
use ofthe laser light scattering type particle diameter 
distribution measuring apparatus (Otsuka Denshi K.K. (DB 70- 
451-5253) supplied), average particle diameter was 92 nm. 

[0053] Composition of dye solution 

N - butoxy methyl acrylamide 89 parts by weight 

Ethyleneglycol dimethacrylate 1 part by weight 

Orasol red G (metal complex of Ciba-Geigy make and red col 
r azo dye) 20 parts by weight 

Trimethoxy vinyl silane 2 parts by weight 

[0054] Colored resin emulsion which it acquires being attached, 
you appraised with thegrid method which it shows on 
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dcfcripiion below. rcsJi wassiiovMi in Tabic 1. 
Evaluation iTCihod 

Cblorcd resin cnuljnon N\hich it acquires in glass sheet casting 
s dorK: with ihethickncss o^2 after 1 hour drying, 
crosshaiching o^l ntn square vv^sadninistcrcd to film with 100 
°C, test piece was acquiicd. test piece which is acquired, 
furihcnrorc, 1 hour allerdrying peeling condition of 
crosshaichpan was observed with 250 °C with ihcvisual . 
Furthcm wc , as for result, youdispIaycdwiihratio( hasnoi 
peeled oirnuntcr of test pieces ofnunbcr of icst pieces / 
entirely which) of nuntcr of test pieces and nunixr of icsi 
pieces of entirely which havoioi peeled olT. 

[(X)55] WorkiT¥:EKanpIe2 

Replacing to irimahoxy vinyl si lane, ah:r than using triahox 
y vinyl silane, with as sinilar tothe Working Exanptc 1 you 
appraised concerning colored resin oinl si on, in same w^y as the 
Wotkii^ E.sanple 1 . retfmli was shown in Table 1 . 

[(X)56] Conparative E\anple 1 

You appraised besides triniahoxy vti^l silane is not used, concc 
ming colored resin emulsion, inth: sani> way as Woii^ing 
Exanpic 1 to sinilar lo Working Exanple 1 . result was 
shown in Tabic 1. 

[(X)57] 
[Table 1] 



[(X)58] 

[EUbcis of ihc Invention] Because colon:d resin cniilsion of ihi 
s invauion consists of above-mentioncdccnstiiution, blend of 
dye where ch^mcal structure di nirsconpletely, in unilbrm, at 
sanx? linr, colored resin which iscon-bined to high 
concentration is difpcrscd. Therefore, it dqjcnds on using this 
colorcd resin cnulsion and is superior in ih>durability, at sanr 
time, administering hightcnpcrature u-eatnm, it can produce 
thelilm which does not ped o[\\ Because colored mcropaniclc 
of ihs invention craisisLS of above-nmtioncdconstitution, 
blend of dye where chemical structure dincrfconpleiely, in 
unifonr^ at sanx> tinr, we can be conibincd in the high 
concentraii m, wc can use as various col oring material . Because 
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iransparcni color film and iransparcni color cured lllmol' ihis 
iTtvmioncorvnsi olabovtvirmioncd constiiution, ii is jjupcrior 
in conibrmiiy oraibaraicfiom arrbicnL icnpcraiurc over hi^ 
icnpcraiurc^ is superior c\cn in optical properly and 
ihcdurabiliiy. 
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